A review of the literature shows that little has been published about germination of sagebrush seed. Pechanec et al. (1954) state that young sagebrush seedlings are found early in the spring. Van Dersal (1938) and Stoddart and Smith (1943) published germination percentages of 35 and 52 percent, respectively, but neither " article described the conditions under which these percentages were obtained. Shepherd (1937) conducted single experiments on many different factors affecting germination of sagebrush seed. He found that seed treated with dilute'hydrochloric acid (0.001 N) gave about 10 percent higher germination than nontreated seed. In light, sagebrush seed gave ap- The seeds were screened to remove coarse chaff and recleaned with an Iowa air blast seed separator.
The seeds were then stored at 70" F. until used in this experiment.
As defined by Lawrence et al. (1947) , germination is, "The development of plantlet from the seed." For a seed to be classified as germinated, its root and epicotyl had to have emerged from the seed coat. The seeds were germinated at 38" F. and 70' F. under both full light as supplied by daylight germinators and total darkness. The germination boxes were placed in double thickness
No. 10 brown kraft paper bags for the duration of the experiment as a total darkness treatment.
The available moisture was limited by osmotic solutions of 0, 4, and 8 atmospheres tension. The osmotic solutions were made by using d-mannitol and distilled water. The amounts of d-mannitol and water to provide different atmospheric tensions were calculated by the following formulae (Helmrick and Pfeifer, 1954) : saturate '/2 inch of quartz sand in a germination box, and 100 seeds were placed on a blotter on top of the sand for each treatment replicate.
All treatments were duplicated. An air-tight lid was placed on the germination box to hold moisture conditions constant for a three-week period, after which the total ' germination percentages were recorded. The data obtained were subjected to analysis of variance.
Resulfs and Discussion
Light intensity proved to be a very important factor in the germination of sagebrush seed. When compared with total darkness, full sunlight resulted in significantly higher germination percentages (Table  1) . Three times as many seeds germinated in the light as germinated in the dark.
Even though sagebrush seeds germinate to some extent over a wide range of temperatures (Goodwin, 1956) , temperature still plays a vital role in the germination process.
Also even though it was previously thought that 7" C. (45" F.) was too low for any germination to occur, an average of 9.8 percent of the sagebrush seeds in this experi--ment germinated at 38" F. At 70" F. the germination percentage was more than double that obtained at 38" F. The average germination percentage was 24.2 for 70" F. and only 9.8 for 38" F. The difference between the two values was highly significant (Table 1 ).
The interaction of light x temperature was found to be highly signif icant. Sagebrush seed exposed to full light at 70" F. had the highest germination.
Sagebrush seed germinated in the dark at 38" F. gave lower germination percentages than other treatments.
However, a significant difference was not found between samples germinated in full light at 38" F. and those germinated in dark at 70" F. Exposure to light increased germination of sagebrush seed at a low temperature.
It was found that in darkness at 70" F. germination of sagebrush seed was more than triple that in the dark at 38" F.
The amount of available moisture also influenced the germination of sagebrush seed. Osmotic solutions of 0, 4, and 8 atmospheres tension were used to limit the moisture available to the germinating seed. An increase in atmospheric tension resulted in a corresponding decrease in germination percentage. Lower germination of sagebrush seed was obtained as atmospheric tension was increased from 0 to 4 atmospheres and from 4 to 8. These decreases were significant at the 1 percent level of probability ( Table 2) .
The combined effect of temperature at 0, 4, and 8 atmospheres tension upon sagebrush seed germination was measured. At 38" F. the decrease in percentage germination brought about by increasing atmospheric tension from 0 to 4 atmospheres was signif icant, but increasing the atmospheric tension from 4 to 8 did not give a significantly lower germination percentage. The decrease in percentage germination as atmosoheric tension was increased frcm 0 to 4 atmospheres and from 4 to 8 was found to be highly significant for the samples exposed at 70" F. As availability of water was decreased, seed germinated relatively better at 70" F. than they did at 38" F. It was found that samples germinated at 4 atmospheres and 70" F. were significantly higher than those germinated at 0 atmosphere and 38" F. The same was true of seed germinated at 8 atmospheres and 70" F. and of those germinated at 4 atmospheres and 38" F. (Table 2) .
Dark and full light had approximately the same effect as low or high temperature upon germination of sagebrush seed when moisture was limited to 0, 4, and 8 atmospheres tension. Germination in the dark was not significantly increased from 0 to 4 atmospheres, but increasing the atmospheric tension to 8 did give significantly lower germination percentages. When the seeds were germinated in full sunlight, each increase in atmospheric tension resulted in lower germination percentages (Table 3) . As was true at 70" F., full light intensity partially alleviated a decrease in availability of moisture.
Grass and forb undercover are important when a sagebrush eradication program is initiated and then in maintaining a good under-story of vegetation to prevent sagebrush re-establishment. An overgrazed range relinquishes both moisture and sunlight to the sagebrush seed. Sunlight will result in higher temperature and a more suitable microclimate for sagebrush establishment.
Summary
Effects of light, temperature, and available moisture upon the germination of sagebrush seed were studied. The three environmental factors were combined at two levels each for light and temperature and three levels of available moisture giving a total of 12 different conditions tested. The following conclusions can be drawn:
1.
2.

3.
Sagebrush seed exposed to light gave germination percentages three times as high as sagebrush seed germinated in the dark. Sagebrush seed subjected to 70" F. ,resulted in a germination percentage double that obtained when sagebrush seed were subjected to a temperature of 38" F. A reduction in available moisture substantially reduced the germination of sagebrush seed. A temperature of 70" F. lessened the effect of darkness and low available moisture in reducing the germination of sagebrush seed. Germination was highest at 70" F., with free moisture and full light.
